Polypeptide-antibody binding mechanism: conformational adaptation investigated by equilibrium and kinetic analysis.
The mechanism of polypeptide-antibody binding was analysed by kinetic and equilibrium studies to find out whether or not the binding of an antibody to a large protein or a polypeptide antigen behaves as a one-step reaction or involves conformational adaptation. Three monoclonal antibodies recognizing 3 distinct epitopes on the C-terminal domain (F2) of Escherichia coli tryptophan synthase beta 2 subunit were used. The dissociation equilibrium constant (KD), the association rate constant (kon) and the dissociation rate constant (koff) of these antibodies for the native beta 2 subunit, its C-terminal fragment (F2) and different polypeptides obtained by chemical cleavage of the F2 fragment were measured. It was found that for some polypeptide-antibody complexes, binding could not be described as a one-step association-dissociation reaction, thus indicating the existence of conformational adaptation upon antibody-antigen complex formation. It was also shown that differences in affinities of a given antibody for its epitope carried by different polypeptides were mainly due to differences in the dissociation rate constant (koff) and not in the association rate constant (kon). Moreover, the immunoreactivity of various polypeptides obtained by cleavage of the F2 fragment enabled us to localize the 3 epitopes on the beta chain in light of the 3-dimensional structure of tryptophan synthase described recently by Hyde et al. (1988).